The polypeptide diazepam-binding inhibitor and a higher affinity mitochondrial peripheral-type benzodiazepine receptor sustain constitutive steroidogenesis in the R2C Leydig tumor cell line.
The polypeptide diazepam binding inhibitor (DBI) and drug ligands for the mitochondrial peripheral-type benzodiazepine receptor (PBR) have been shown to regulate cholesterol transport, the rate-determining step in steroidogenesis, in hormone-responsive steroidogenic cells including the MA-10 Leydig tumor cells. The present study was designed to characterize the role of DBI and PBR in the R2C rat Leydig tumor constitutive steroid-producing cell model. Both DBI and PBR were present in R2C cells. R2C cell treatment with a cholesterol-linked phosphorothioate oligodeoxynucleotide antisense to DBI, but not sense, resulted in the reduction of DBI levels and a concomitant dramatic decrease of the amount of progesterone produced. These observations strongly suggested that DBI was important in maintaining constitutive steroidogenesis in R2C cells. Radioligand binding assays revealed the presence of a single class of PBR binding sites with an affinity 10 times higher (Kd approximately 0.5 nM) than that displayed by the MA-10 PBR (Kd approximately 5 nM). Photolabeling of R2C and MA-10 cell mitochondria with the photoactivatable PBR ligand [3H]1-(2-fluoro-5-nitrophenyl)-N-methyl-N-(1-methyl-propyl)-3- isoquinolinecarboxamide showed that the M(r) 18,000 PBR protein was specifically labeled. This indicates that the R2C cells express a PBR protein which has properties similar to the MA-10 PBR. Chemical crosslinking studies of purified metabolically radiolabeled DBI to mitochondria provided direct evidence that DBI specifically binds to the M(r) 18,000 PBR protein. Moreover, DBI and a PBR synthetic ligand were able to increase steroid production in isolated R2C cell mitochondria which express the 5 nM affinity receptor. However, mitochondrial PBR binding was increased by 6-fold upon addition of the post-mitochondrial fraction, suggesting that a cytosolic factor modulates the binding properties of PBR in R2C cells and is responsible for the 0.5 nM affinity receptor seen in intact cells. In conclusion, these data demonstrate that DBI plays a key role in maintaining R2C constitutive steroidogenesis by binding to the mitochondrial higher affinity PBR which promotes a continuous supply of cholesterol to the inner mitochondrial side chain cleavage cytochrome P450.